co ORGANIC-INORGANIC HYBRID GLASSY MATERIALS AND THEIR 
^ PRODUCTION PROCESSES 
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&mkvx\,^z> 0 

~^^"7^<Dmm^mt^x\t. mmmt^u^m.m-^ttx^ 0 m 
mm^^^mm^mmmm^^^t^^^mmx^x^^^it^^mx. & 

-mas-^u 5 o ox:zmx.zm.j& w®n~. &-im^ m^m*, mmm,^ 

m, PP. 614-618, 84(1976)#H5) > 0 0-1 6 O Otf 

'<;is?ft&'&Z>~ b&X£Z B U^U y^V^feXiim^tzs^* 

6oj;5{c. ^*y^mz£Zs</i'?&mxtt&tz&<<DMmi>m<>x*59 s mc 
*mm*<4*y y i*#?xv>mi*i>-qm (km msm, mow. 

New Glass, 8-13, 17 (2002)***) S*r§H3Hft_fc-?fc *) , -*-^-C<0<ggl| 



62-223323#2r$&#j&) *3 X $ {CfSvOuy/HSfciC «t S^tt ^ h JJ 5/ ^ ^ 

10 o^it^j£ (#M3pi-i83438-9-^«#flR) tw&tstix^z. mtts^J: 
5/ Kif7^^^^$tbTV>5 (^BB 5 p2-137737#>£$&#ffl0 D 

^x£&mkj&#9x\zm#>xmtbthx^'?z 0 

x, mmt ^xmm&^&mfe<D&m£&m&tf s 7x&&z> r t 

^ftJft >b rii* T*JittJ $ fix v n# v ^ 

#IWBg62-297236-5§-4^ % 4#MBg62-223323^^SO^|#gi^l-183438#^T* 

^AtfMHfclCtt, 5 O Ot^T^at^gt-fcS. #M¥7-126035* 
5 6 La>U ^th^T^m^^h^^v^^^^^^^^^i^t^^ 
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i-fc*>fc, z.fr-£T*<D&Mj&# : 7 xe>mmjj&:-?^ m^mmm j ^sas j m& 
5 -t-*t>-fe % fern*. mm&*^&f&bm&&mk*&imz.miz.^ zbwn 

10 ^^^-efcs 0 

I^XS^MSilfcr i:, R n SiO< 4nj)/2 (R n : 1-3) -O^Sjh, 

20 **K«r^*< £ %i l «»KJr*#-« r. £ &W&k-fZ^mmm<>^ 7 V y K 

MO-RSi0 3/J XliMO-R 2 SiO (R : =fr 
25 M: 2flfi&A) ■CVT^SfeS^ttSri:, M^Mg, Ca, S 
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plot's ^^O^^^c^tUS, -bl5^)^4C04#'#:^^-^-e§!i5t^tv^: 

in i n&mw<nm i j: zmmm i — i o**c^?a^^j^-^ (tma 
io %m&$k) §/W7 7tsj§ 0 

HI 2 tt^Sgi^Jg l <vm&.lz£Z,mi&M l - 2 cdnmr&i;^— ^ Sr^i"^ 

i&frtix^zfrmz.kum-zimx'&z. 
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10 ^^-e2 0-lIM»fU M*7u*:#S 0 38tt~**jlO0 , C 

<g< <t t>4 o o"c«_hT«a*f±8 o o^jix^^^-c^^^igsm^^-f 

JbtHS^^S^ fcttfcv^ajvrv^fc. MxlHT, #M¥2-l37737-^«-C 

<^t?$>^o -r#fc>*>> ^u&te2 B — immfrtfxmmff^&nzfcvxDWW:^ 
s^-efc 9 „ *»tt**i-s^7^^ff-x?f>*«>«oi»fifexs«rfe**t*t«. 
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izx \> ^^^^n\^x^mt^^^tibm^xmM^^.utt^ 0 ^ntb<D 

15 #T/u=i^^£co^^fai~4^T-feoXt>J;v\ 

tt b >fcv n 0 r. <^^a. - y h ttmgmm R Sr^o r t as«rt*-c t> % ( r „ s i 
20 0 (4 ^ )/2 ) (n=l— 3) bj)$ffl7jk£tL2> 0 ZZX. nf£ 

^=^(Me,S i 0 (4 ^), a^/ua£o?^JR3.^s, KEt„S iO W/2 ), 
^vl^tO^flass, MB t n S i 0 M/2 )(n=l-v3)^iOj|^t^i 
25 -Cr&S,, 

t?$W££iT,/cC£, R„SiO (4 _ o)/2 (R : *»«mfiS % n : 1~3) T?^£;h,54W 
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5 fcVuj; (n-, i -) „ ^3vvg ( n - N i - % t -) „ ~^>,v 
£ : 1-20) *4fasa|trf #tc#£ Li^c9f±p< ^vi^£^=pyi^ 

3 0UHiV^m *«±»»X*#^V% 400t 
15 tkZX^mmzte^izQ-i-Z. &£L<fi % 10 0^Jh3 0 0°C^T^fc£ o 

6om3 2 0OT, ftfeKia*b<r4, 1 0 0tW±3 0 0 WtfeS. 

25 T?tt£KtfcJ«T#oT< 5»T% ItL<(il0M±lITOffc5 0 

TT-ff ofc 9 , MffTTfr/^fc titSCtti?) B*ra£M*tT*# 5#i[n]{-£> £ % 
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jfctfr®*Wfci&tfas e o~i 5 o°c, &/a«o«Wbt&£** i o o~3 o o'C-efcfr 

* K^f9^?R«Uro*flsaflCtt, l 0^/minT'#^LfcTMAgilJ^lb« 
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1 



OMXmt'M rt > MO-RSiO J/2 ^t< }±MO - R 2 S i O (R : 

M: 2ffi&B) t^$tl5!fef§ttt5-i, M^Mg N Cas 
5 Sr, Ba N Sn0^^t 7 ^f**tlfc^^< irt llffcS^ii^^D y K 

*»WO»2 0W»»CiSV^, MO-RSiO^KttMO-RjSiO (R : 

10 «MtRu«»«i4a6 1 tefgau&it k^$m& ts^z <d \z.m*>xm u v ^m&mmz.m 

££>t£ N ,h|E<£> 2 «&^MttM g , Ca, Sr N B a s S n (Wpfa^m&tltz 

#SSBJ<^|g2<a#mK:*5V^T, ±E©t«lli/Wyy J/ K^f?^*K 
15 0«tt^»*fe*r**fc**.St4: t> RT1l&-Cfc-5 0 #l*Lf;£, Nb, Zr. Tifti? 

iM^!J y K^y^tif Sr#5rnt#5U V, Cr. Mn, Fe, C 

^ K#7^tt«ii«t#Sii tt?#5. Sfclctt, #±»k 
20 (Ce, Pr. Nd, Pm, Snu Eu, Gd, Tb. Dy, Ho, Er s 

C0^big.^ 6 0~150t, »/£«©I|fcfl:i&«as 10 0-3 0 0«CT?fc*itt!, 
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N a> K, B. P % Zr, Ta, Ge, S nOtO/M< i ^ ltliJSiiP^tv 

k&&mx&>z> 0 ^owtium&ttmvts, *>&-£.fet vtz&ikmM 

nmitxm^\ rotitusR^jt una, ±^L^airit{i£RcD0ij£ 
«^t*<>s y^v^&xfet>thx^zh(DxibM?$m&t£<, ±x&to'm&um 

^ oc, >7> (R 3 S iCl), ^W^eoj/yy (Me 2 S iCl 2 ) fe^tf 

y^Bfe H3PO4, H3PO3) sriv^r <t^#v>^ > ^^^e>-h^<^ 
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*&m<nn 4 ^^»T?fHSS*tfe^A^:AS#* U < ttR S i0 3/2 

10 JiR 2 SiO (R : #flrerttac) Sr^tP-blB©J(r«»«l«^^y 3, K^^^ 

t5±^tisffc§ e R 2 sio, p 2 o s &xfisiio*'£*-rizmmmLv< 
20 £fcMasa&-agbv\ 
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1 



-C-trio-CUiB^i-So *&W<Dm2<D<$Wt*mifcM2~ ljft^fe 2-2 0 

1 — 1 ) 

ai§M5N-(^{^BT/^=3 HO 37 at h V h > >^ > (PhSi (OEt) 3 ) t 

i £>7k, 3 0mi <D*.? Mzf&m-v&zmM&im^ mux* i efro^u 

10 <>*/Wfc£i£fc 0 -^<D^ 0 0t«U -^O^VWfcSrl 20t"C2W 

-03g^4Wco^Tte J E O Lfe^Bg^P^S!j^gCMX-400S{C J; 9 

hR„SiO M . n)/2 (R : ^'S'tg^ n : 1-3) 

25 ttttfTSrHr^WL ^tl^gt?:^, »^2C-fktt1B«>e>Hi*, <k*£&>m!Ktik 
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(9mm 1-2) 

ttift&M i£ te&M tvp 3^-/^7i yy^yzci/f^i/ (phsi (oeO 3 ) t 

* fyx h *^>7 ^ (MeSi (OEt) 3 ) <Dm&%k&m\t\ -tOJttt 9 : 1 £ Ufc 0 

Oml ©7x^1, h y ^ h^^i^^, i m i o^^/i' h y;n 
is =7 >s 4 0ml 607K> 3 0 m 1 <D^* J -/WC&fegT? & , ^ittT? 
2BWU *VWbS*fc. ^lOOt^iU W/^*12 

OTC"CiB$ra»»u -ttUcSISfl^x i 8 o'C-cs BM3»fiRi-sr.t^J:t)a 

^MJ^ScMX-400^^«i: y h co — iX'&Zlr^ m^-~ v h R n S i 

m^yV y Yii^^mm.^Z 0 0~2 5 0 0 nm^feg^tsttS^iS^ft 
3* &*3s 300~800n m{C*5^§^i^@i§^{i 8 5. 7 %-e£>ofc e 

i: fe o ^ ioo < C«o#a^cr^ 3 0 0 B^IWISv £ ©^rHSa&a^ 
teflfcfc-C V > -5 £ 4: t> flWBT? # ft 0 

(mmm 1 - 3 ) 



-14- 



7x^/VV7> (Ph 2 Si(0Et) 2 ) ©*fr3R4:JBV\ ^£cDj:tf27 : 3 £ Lfc, 
T*9m 1 CO 7 31-/1- h !)i h^->>'^^ 4 m 1 OS^ae h*ci/t?7 x.—slsis? 
4 0ml 30ml S — /WC*fe»C"C?*>S»ife«:ADx:s SSfflT? 2 0 MM 

#U ^Wk$*fe. ^)ioot:-C^U W;«i2 0t-ci 

5fti«s,.ho — 3-C*>5^*«yhR B SiO w/1 (R : n : 

1 — 3) ^UT^Slt^tfc. 

0 otofi^Tts o oi*MiEVNfec:o*»#s«xN>f k^?7**ro 
ftftgLfcis, WdXfbttRto&tLl-. fc^ftW^te^nxv^ - Eiffels 

t'f'A'*/?^ (Me 2 si(oEt) 2 > (om<a-m*m\<\ *:<Ditn8 : 2^uc 0 

1 0m 1 <D7^~/\s MJ^i h*rtsis?> s 2ml OS^c h df;^^ ^ 
4 0m 1 OtK, 3 0ml / — MZ.m$fr?1bZ>%m$:to^ gfit2 BKQjft 

■*M»»U *tvt'5l#^VNT2 O Ot-ei 0f«t5^«l:ia?)iBMf 
«r#fc« w ©awjfc^ Jtl-o V ^TliJEO Ltt<O««*«!&iB!l3t3SttCMX-400Sitc J; 

h©-o-e*,«^*zL S y hR n SiO<^ /2 (R : n : 

1~3) . a^^LTi^SCltSrfflWSLfc. 
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iE«n&«:S!iSL;fcas, *<©#fbtt«je>&;h,i\ w^^^Pp^m^^vn* 

(^1-5) 

^A>is?> (Et 2 si<oEt) 2 ) a>t&&x*m\t\ ^<Dbtn9 : 1 1 Lfc„ mm^x- 

15 lOml^ys-^MJxh^yy, 1 m 1 ©fx hdfi/^^^y^ 
40m1 ^ 30ml ^^y-zKcfttir-feS^i^Bx., tt-C2B|JQift 
#U *VWb£*fc. *bl 0 0t«U *©*VW£«rl 2 Ottl 

*#*: 0 wCD^^S?(roVN-rttj EOL^^^igij^ acMX _4ooS!{J:J: 
20 h©— o-C*S^*«s, hR D SiO (4 . n)/2 (R : **mig£. n : 

1 — 3 ) AS^SLTV^Sr i^^Ufeo 

o o\:cd#h^t{c 3 o o^ifiNfcrotiii/^^y * K^^^ttwto 
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X%fz a 

atmrn i - 1 ) 

(Jfctfcm -2) 

10 13 5 °cr- 1 Ufd^ 2 0 < C-C'<^^$r^^ 0 2 0°CX 1 Mmt& 

is M5o ccTs^r^suL^ 5 5 ox>x<D&}&&ttfrtzo z.<7>mm, #<=>*Lfc 

2-1 

lii&WMb LT^l7/l/3dr-> K(D7x^ HJx h ^ v->>^ ^ (PhSi (0Et) 3 ) 
^10ml txf^fyxh^i/i/yy (EtSi(OEt),) $J 2 m 1 <^£*5fl£JBV\ 
20 -£co^r/Wfctt:8 :. 2 i Lfc. ^^t'7x=;l/ h i) x ^ tif h !J 

«U ^O^Vvffc&i l O'C-ClBt^SHU ^r*UC§l£i^Tl 8 0^3 B 

25 1 0^/minT'#aL^TMA^3£T'Ol&^m^ 

^<DmW<DTMA&M*m 4 f^i" 0 J EOL&^^C*>{iffiy^eCMX-4 

OO^-?^^-^ hR n SiO<^ )/2 (R r^-i-tfe^ n : 1-3) &&&^X\,> 
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\ 



10 ^fc 0 

^JS^J 2-2 

2-1 -e^To7tYb^»^tt^ c l o o'cco&m^Tiz- 300 

3g£?Tofc 0 ^©^^^(^2 0 0^0. 0 STo r rO«Tt5^ 

15 m i 2 2 o e c-c i *ramr s $ 2 fe&o 2 

HJfeflil 2-3 

T?*> 0 T i "® A w«5f W^:S6*^qft|8T?# fc 0 jeo L4±©«&t#i»Sg 

«rt^-4«fflW^*«y hR.SiO wy| <R :#tt*«K. n : 1-3) 
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mmm 2-4 

Ml&m 2-1 T*tTofe{k^ii#^'l±^^ (100 ^C©#l^TK 3oo b#FpSM«^ 

m&rfotz 0 r(0itOMl^2 0 0t|)0. 0 5Torr©#We5^ 
10 F^St^^lM, ^T2 2 0t:-C2^at5^'2Mro2^M^ 

^^^^c^u ^m^ij 2-14 mmomz-m usmawk^ttwii* 

^IffeflJ 2-5 

mX-Z it 0 * fc x J E O L tt^>«»«C*iftjHyCT«CMX-40oaiT*^-f = 5/ h R n 
Sib^yg (R : ^WBHa*. n : 1~3) LTV^ £ t £r*ffelSLfc„ ^32. 

25 t>ixi\ S5m£te&JWJ£UT^*cfc&5fc&»ofc: 0 *fe s ioottf?# 
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MMW 2—6 

mmm 2-1 xn^^t^miKm^m c 1 0 ox:<omm^Tiz. 300 u#r*ie^ 

MMW 2-7 

J E O L*t^^*fl«J^HCMX-400SiX^-r y V R„ S i O ( ^ )/3 (R ; 

wmmm, n : 1-3) ^^ur^^^^^«t^ufc 0 ^mmmnm^^i, 

Mti&M 2-8 

nmm 2-1 xn^ t-it^msKvmm ( 1 o ot^ta^rt 300 j§f H i©^ 

S£*To;fc 0 ;oi$«»|!]2 10^0. 0 5Torr«^TT'5^ 

ra^s-rsis 1 220^1 Btfig&a-rsig 2 2 ©i^^^r 
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fro^fcr^, HMfctfsfci^r. itrflW-Ctfc. 

2-9 

J EOLtt©a«*i0JB!I^iBcMX-4OOSl-C^^*a-=y h R n S iO <4 . n)/J 
10 (R :4r4tmgaK n : 1~3) #$^^E CI h Ufc 0 ^ftfegUMSfll 

is ^<m*e>«btv-f, ^tsfeffisrwjsurv^d^is^ofc,, ioow 

20 AJM2-10 

^Jg^J 2-1 Ttfro;fcfcWA.ttf** ( 1 0 0 < C^#S^T(C 3 0 0 R$|JIW 

SSrfTofc. C10££Og&/£tt&j2 1 0t|!]0. 0 5TorrO#B^Tt'5^ 
F^it$^lM, ^T2 2 0 t CT'2B#P^^§^2^cO2©Pt^^ 

^7^^I^L, AJM'2-1 R«0»!^lllL«»aiWl2*l»^ttlt»S: 

2-11 

&5£WMk Lt^i7/l/a*-> Kco^^n— /Uh y oc h^i/^v (PhSiCOEt)^ 
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m 1 0 m 1 t hyx h*i/x/7 >> (EtSi (OEt),) %} 2 m 1 *>»£3R*;BV\ 

Ky^7y(;fi3m 1 CD7k v ^J3 Om 1 (D=c*$ J — /U x -5 SSKfa 0 . 

5mi <Dm, mt*x*m%„ aat?2i^wa#'u, y/wt^fc. &j 
9 0 tx- 4 0 roaswfc-r * - 1 tc .t 9 »9m4fe« 

r«©TMA»i4l:,Tf 0 JOELtfc<0»«*ijWB^jgHCia-4 
OOM-CSnO. RSi0^t*R,SiO<fc#feaftB»»£ix, l^5MO-RSiO 
^XliMO-RjSiO (R I^ftj-BTIBS, M: 2 fiG^JS) T^$n5«^4t 

ISfifcM 2-12 

mmm 2-11 wom^ttwi c 1 0 o , c©#b«tu: 300 
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MMM 2—13 

JS4ff _t) ^^r^S^fg-c £ fc c * 75: „ JEOL ttCOti&mm>m 

T'SnO, RSiO V2 Rt^R z SiO(D^tmm^th. V^^5MO-RSiO J/2 X 

«MO-R 2 SiO (R :im&tfems M: 2ffi&M) LTV> 

15 m^T\z. 300 bsppsjsv ^ ^ (o^mmm^ k# ^ ^^m^u^^m 

^WM 2-14 

20 2-11 -etto fc^^w^tt^ (ioo 'Co^is^t^ 300 mum 

&m*ftotz 0 w(Ot^^Mi±^2 10 e C|5)0. 0 5Torr©#l^TT'5 

2—15 
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1 



fz* J E O L*fc<^^^;^n&a!]^^ecMX-400Mr* S n 0> R S i0 3/2 ^t^R 2 

SiO<£>#&/«IS£;iV V^^5MO-RSiO s ^fiMO-R 2 SiO (R : 

!5 ^JfiJ^J 2-16 

^WJ 2-11 -CfTo (100 XJO#ffl»Tte 3 0 0 Ufrnw 

*&34rfto fc, rot^ ©JHWfcttjft 2 0 0 X:m 0 . 0 5 T o r r <D#S^T*T? 5 
^WtoatSf W2 2 0 o C7?2^^Si-§'m2^C^2^|5t^ 

Hlfc#iJ 2-17 

J EO L*fc©«^«ira|^eCMX-400?H-CS n CX R S i0 3/2 S:^R 2 S iO(??#^ 
V>t>^>^MO-RSiO V2 XttMO-R 2 SiO (R : =ftWjrti^ M: 
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J 



10 4n,x\^z>^ft>mmT*%fc 0 

MMM 2—18 

^WJ 2-11 -C=fro ^{b^»^1±^ (100 °C^#1S^T^ 3 0 0 fl#R8g 

tern* n -z> iz 0 rott <7>%v$,nm 190 tc*$ 0 . 0 5 t o r r <Dwm9ZTx 5 

15 ^ra«tSt5f 1» 2 2 OtT- 3 ^P H 1toSt5g 2 2 

^^^^^^^j-u ^»j2-i 1 ^ m^cD^m vnmRUitmm^n 

$fr&ft^tcb^Z>, ?$M&t£\<^Z.k&mMX*%1iL 0 

mmm 2-19 

20 jh»J2-i 1 tmzmm<Dmm&®i\<\ mm<^mm^WiX\ mw#:®n*®> 

£fc, J EOL^toa^*B^ij^gcMX-400MX-S nO s RSi0 3/J ^.7^R 2 
25 SiOO#^^^^^ V^SMO-RSiO^XttMO-R^iO (R : ftm 
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T 



2-20 

^m^j 2-11 -cffoizikmmt\m*,m ( i o oto^i^Tic 300 mmw 
^ra&s-rssg 1 ^c*t 2 3 o°c-c- 3 v$mmmrzm 2 mi&<D 2 skvst^m 

fc. R^iO^jj (R : n : 1 — 3) T^&ft54fcfCO#&l3: 

25 0ttfcM2-2) 

6 0 0tT»mfc ( 
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/H„ a-fbUT*^ |^JSM2C9J: p^fe^VN5 «fc t) fc^<^bLT^fc 0 

n : 1 — 3) -C^^ttSWffOMEttafflB-elS/^ofc. 

(ite?M2-4) 

W»«fl-K:f±AJRr/l'»^^ Y<D^^;V h y in h 3r->>>5> > ( Et Si (OEt) 3 ) 
An*. ^a-C 2 B*|RJ«t» U y/Wb£Wc„ ^:CD^ % #*j l 0 0t«U 

(Jttt0ij2-5) 

•tb»lsc|Bi-tett^«r/u= Koif/v h y v v (Etsi (0Et) 3 ) t * 

T-SlshV^b^is^ls (MeSi(OEt)s) Srffl I \ ^r^Jtfi8 : 2 Lfc 0 

AMre*>S*ftK«r*0;i, ^ffltf 2 ^W8H* U ^Wb$^ P . ^r©#, JMji 

(tk^2-6) 

^»j2-i i tm$mm<7>Mn&m\,\ ts^^h^^^ 
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5 fc 0 &*5, SnOO#^E»4fllB-e#yt«s % RSi0 3/z .&t*R 2 SiO (R : ^HH'g'IB 

^■©3E'fttt^<»«>fetbi*, £»W£fiT*i*ftM<b«Lfc 0 
(Jfc 1&M 2 - 7 ) 

15 fr*5 s SnO©#ft{MT-#^, RSiO 3/2 £.0*R 8 SiO (R : ftlfttt 

(Jfc3g0iJ 2 - 8 ) 

20 x«r*p*., ^mr-2B#ii«£*$u *r<z>^ s a$i ootT?«», 

5 5 O^T'^Lfc, 

RSiO, /2 #.U?R 2 SiO (R r^'g-UgS) T?*$^SteK©^fi«flg^t 
25 ofc c 

(JtW!l2-9) 

HJSSJBClBHctt&JRT/Ua K^xf/v hji cc h^ci/is? >- (EtSi (0Et) 3 ) 
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(ifctfctfij 2-10) 

'ffi^JDSCJN-fctt^JRT/VsJdp-V K(Oxf/V h y h > (EtSi (0Et) 3 ) £ 

xh^ri/^f/^yy (Me 2 Si(OEt) 2 ) <B«#3RSrfflV\ ^Oit«8 : 2 £ bfc 0 

(*»«3-l) 

ttlS5J8RJW'fctt^JR7"/l'='¥^ K07i=/V> JJ m h^isf? V (PhSi(OEt),) 

mi oot-eiam *©$vh**ti 3 stremra^mu **u-fi% 
«;^-c 2 0 o°ct- 5 H*raa&j5fe'r* r. ^ m * 9 wi^fc^*:* 

iowtwniiuft^, **^*t>fB»fe*tJte»*ofc 0 jEOLtt© 

«^«MWftKlKGMX-40oai-T?^*Ms, KR„SiO(4-n)/2 (R : *^^ti^ s 
n : 1~3) ^#ftUTVN*ii«flfc«Ufc,, ^«JWjHB«3ftfc^ru-CV^fc^ b 

%>n&t*b. ^®mcmww&m±mmmms^ » y v# : 7*mm*bz>m 

O 0 , Cco#ffl^T^3 0 ONPMfiVNfcc: (D&mmms^^V y K^77^fO 

^O^ffcJifgfekM*, ffi&m^t-'fcflEIS^^v^ t^5?g^ 
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Stilt, l#f,tifcfiiiA^yp 7 K^y^tif ^u^P^, 

WJ3-2) 

ffiSSiTOlCta&MT/l-'^^v' Ktf>:7;t=/V h V 31 h^isis^f (PhSi(OEt) 3 ) 
tx?/-/U^^fc 0 ^ T . 7x - ;l/h y x ^^^^^^ y— /K 

zm^x 200 °ct? 5 R»mij$t$ w t fc «t 19 anttttfiteftfc. 

^*<ba*t>«*fc*'L*ia>ofc 0 j EOL*fcO««t*Rfta!l«S6iaCMX-400 

ffl-e^-f*3.= y hR„SiO( 4 -n)/ 2 (R : JfiP»'grtB3 > n : 1-3) d$flq9EUTVN 

yy s> k^7^«wt»**o 

Sfe*WLtt^<»«>e»K,i\ fm&m&m&VX^Zz.blfi&ii^ti. l 
o 0 < C<7>#ffl^,r^3 o oi*BO«VNfcr<o^rai#!M«w^y > K^^^^fo 

T-#fc„ 

(^WJ 3 - 3 ) 

W*«»tCJ4^hy >Wt (H 3 P0 4 ), ^f^npi/?v (Me ? SiCl 2 h >^ 
if/W^no^^ (Et 2 SiCl 2 ) fe{bxX (SnCl 2 ) **Il>*: 0 i»#B«OK 
h y ^i££r 4 •O'CfctaSft UT^t Lfcfcte, i^T/l^/i^* o 

•canfcb*:. ro«preit^x*iaoL.fc 1 £*t*roi:<Mj#H«T2 5 o<c 
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»Aft;m*%»Je>feiX*36^ofc. ^fc, J EOLtfce3i»«*ifta!|J6|SaCJMX-400 
fflW-f*My hRnSiOfc-aWS (R :*riMDg£* n : 1-3) ^fiEl/T^ 

(WJ3-1) 

20 o u*. 

(J£t&0i| 3 - 2 ) 

fee 
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Ufc©#!l3-3) 
(§£fr£#j4-l) 

(PhSi(OEt) 3 ) /^&m^iz. ^4>x*7x=^ h y x h^-»7y^ 

^7K*£S^^feT-<7?tb3gi^JiSficii^-/v h y ^ (h 3 po 4 ) , iP * f-tW? uu*/? 
1/ (Me 2 SiCl 8 ) x i>xf^.dB^?y (Et 2 SiCl 2 ) t^X (SnCl 2 ) ^V^ a 

(R:^m^mm, n : 1—3) aq»u-cv^::i:«ra«BLfc., *mmnm 



-32- 



Ml 



(EtSi(0Et) 3 ) S~ 
(M eii SiCl 2 ) x 

o ot:£-e»fcu7i: 0 ^<z> 

15 T2 5 0tT?§f>(Cl 

X200 °cx 5 

1 O'C/min TrlMfLLfc 

20 jeol t±(Dmm.m 
(r : ^m-gmm, n : i 

25 ii^yy y yi3=7^v$k 

tW^fc. -£fc s 10 0 

^y !/ 



■f. i o ot:^#ia^tT^3 o ob#^^vn^^ 

ttffi V S-'Sfc (H 3 P0 3 ) , ^/l^v?^ a a v 

(Et 2 SiCl 2 ) mt^X (SnCl 2 ) £/B^fc 0 

-i-^v ^(D^fr^iM^^fj: l 2 otffccfc, 
>;fl!l£3£1B CMX-400 mxfxf m*-- y V R„ S iO «na» 
3) tf^3q£LT^$£i&««BUt. 

t:<^#ia^T{C 3 0 0 B#P^^f;:^<a^«W 
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(Jt«0lj4-1) 
(J*tt0!l4-2) 
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it # <r> m m 

2 . ^/^(om^'p i^m'gm&*m^&m=>-~y b *m-rz> ^ t ^mt-r 
4. *p^(c«ts^S6xs^3 o e Cis/._b4o o^^T^^jresra^tts:: t & 

5 . WIS^ 3 0 °C)£±. 4 0 0 e CJ^T^?a^T**^o 5 ^JeJL_h<^e#^T-^S-r 

5it^^^^t-§ft^^i7^^4 0v^tt*^c|B^^^^te^>'i'^y 5/ k# 
20 f^m^wk^^ 
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R„SiO M . n)/2 (R : *r*B'B , fl&aE % n : 1~3) T?^*tL-5'»SC4r^Jte < tilli 

MO-RSiO J/2 XttMO-R 2 SiO (R : *r«teHBS N M : 2 T^£*L 
STO^t^ii, M^*Mg, Ca. Sr. Ba, Sn©W»6IM»Lfe/> 

l 2. sfsfcJKi 0Xtt«*gti i ^IB^^tb^a^^^y j, YX^^Wto 

1 3. »jft3U OX fitful l^ia«fe§^^a^^^y 5, K^7^«t«b 
^^VnTh V, Cr, Mn, Fe, Co, Ni, C tu Zn(05V>)i<H 

Kfc*5V^ Ce, Pr. Nd, Pm, Sm, Eu, G cU Tb % Dy, Ho, 
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10 fC„ 

15 19. m&t>>oisy * bfc#»**M^N-f K^f7^Mffcc 

20 Li, Na N K % B x P s Zr x Ta s Ge. S nCDtO/M< ^ IS^jJS^ 

1 9 xf±»*gc 2 0 (cis^^^M^^N-r ^ y 5/ k#" 9 * ^mm. a 
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f r i • 1 1 t 1 



2 4. //V^t'^$^^«RSi0 3/ ^U< «R 2 SiO (R : ##fc 

2 5. ^7j<^^/^}£{Cj:9#^>ttfc^^R 2 S i CX PAS^SnOSr 

2 6. WlCi5^iI^ 3 0t&±4 0 OXlSlT<DiRMT'$&m£tlZ> ^ t 

2 8. m-tmz 3&vNLif3fcjjC2 7^vN-r^^iam^fex^it^H^^ 

2 9. IWW/y ^ K^7^^^-gpxf*i--<X^^iJ^g«^ 
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m m # 
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